Recently M. Benedicks showed that if a function / e L 2 (R d ) and its Fourier transform both have supports of finite measure, then / = 0 almost everywhere. In this paper we give a version of this result for all noncompact semisimple connected Lie groups with finite centres.
Introduction
Let G be a locally compact group equipped with left Haar measure dm and G its unitary dual (that is, a maximal set of pairwise inequivalent unitary irreducible continuous representations of G). For / G L X {G) and TT € G, define the operator 7r(/) = f G /(I)TT(X) dm(x) (which acts on the underlying Hilbert space for ?r). The assignment TT -* n(f) can be thought of as the (group theoretic) analogue of the classical Fourier transform / of an integrable function on R. It has long been recognized that if / is 'concentrated' near a point, then / has to be 'spread out' and vice versa. A quantitative expressions of this principle leads to the Heisenberg uncertainty principle-see for example [5] .
Alladi Sitaram gratefully acknowledges financial support from the Australian Research Grants Scheme and the hospitability of the University of New South Wales during the preparation of this paper. © 1988 Australian Mathematical Society 0263-6115/88 IA2.00 + 0.00 127 [2] Another expression of this principle is the following result of Benedicks [2] : If / e L 2 (R d ) with m(supp/) < oo and m(supp/) < oo, then / = 0 a.e. (If s u p p / is compact then the above result collapses to an easy exercise in introductory Fourier analysis. However with only the assumption m(supp / ) < oo, the result quoted above is more substantial.) In view of this a natural question to ask is whether the above principle can be formulated for a locally compact group G. In this paper we show that a principle very close to the one of Benedicks holds for all noncompact semisimple connected Lie groups with finite centres. Earlier this kind of principle had been established for a wide variety of groups including SL(2, R) ( [7] ). However, for general semisimple Lie groups rather severe restrictions had to be placed on the kind of L 1 functions being dealt with.
For quantitative versions of this principle for certain groups see [4] , [8] and [9] .
Notation and preliminaries
Throughout this paper G will denote a connected noncompact semisimple Lie group with finite centre. (For unexplained terminology and results, see [11] -) Fix a maximal compact subgroup K of G. Let G denote the unitary dual of G and K the unitary dual of K. Fix a Haar measure m on G-as is well known G is unimodular-and let // be the (corresponding) Plancherel measure on G. In this section we describe the structure and representation theory of G that will be needed in the next section.
Let g = t © p be a Cartan decomposition of the Lie algebra g of G with Cartan involution 6. Here t is the Lie algebra of K. Let o be a maximal abelian subalgebra of p and let be a decomposition of g into real root spaces for o, where m is the centralizer of a in i and R is the set of nonzero real roots. Fix once and for all a set of positive roots R + , and let 5 be the set of simple positive roots. We write n for X) Q €fl+ &»• At the group level, we write K, A and N for the connected subgroups of G with Lie algebras t, a and n respectively, and M for the centralizer of A in K. Then MAN is a so-called minimal parabolic subgroup, hereafter denoted Po-(It is unique up to conjugation.)
The other "parabolic subgroups" of G (up to conjugation) all arise in the following way. Pick a subset 5, of S and let Ri be the set of roots which are linear combination of roots in Si. There is a unique closed subgroup of G, denoted by P,-(known as a parabolic subgroup), which contains PQ and whose Lie algebra is + m + a + n.
This group has a Langlands decomposition Pi = MiAiNi, where Mi is reductive, Ai is abelian and Ni is nilpotent. The Lie algebra m, of Mi is generated by m©22 Q€R . Q a ; Ai and Ni are exp(oj) and exp(rij) respectively (exp denoting the exponential map), where Oj is the orthogonal complement to n^ no in a, relative to the inner product on o induced by the Killing form, and x\i = S Q 6fl+\fl &*• M i contains a compact Cartan subgroup, then Pj is said to be cuspidal. We let {Pj: j € J} be a maximal set of (nonconjugate) cuspidal parabolic subgroups constructed as above.
Harish-Chandra showed that sufficiently many irreducible unitary representations of G to decompose The proposition follows immediately.
The main results
We are now in a position to state and prove the following theorem.
THEOREM. Let G, G, K, fi and m be as in the introduction. Let f G L 1 (G)
and let A f = {x: f(x) ^ 0} and B f = {TT € G: n{f) ^ 0}. Ifm(KAfK) < oo and n(Bf) < oo, then / = 0 a.e. 
PROOF. The statement t h a t /X{TT: ir(f) / 0} < oo implies t h a t the Plancherel

